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Abstract 
Objectives. This paper sought to identify the behaviour change targets for an injury prevention 
program; Skills for Preventing Injury in Youth (SPIY). The aim was to explore how such behaviours could 
subsequently be implemented and evaluated in the program. 
Methods and design. The quantitative procedure involved a survey with 267 Year 8 and 9 students 
(mean age 13.23 years) regarding their engagement in risk-taking behaviours that may lead to injury. The 
qualitative study involved 30 students aged 14 to 17 years reporting their experiences of injury and risk-
taking. 
Results. Injury risk behaviours co-occurred among three-quarters of those who reported engaging in 
any alcohol use or transport or violence related risk behaviour. Students described in detail some of these 
experiences. 
Conclusions. The selection process of identifying target behaviours for change for an injury 
prevention program is described. Adolescents’ description of such risk behaviours can inform the process 
of operationalising and contextualising program content and deciding on evaluation methodology. The 
design of an effective injury prevention program involves considerable preparatory work and this paper 
was able to describe the process of identifying the behavioural targets for change that can be 




What is known about the topic? Injury is a significant health concern for young people with multiple 
risk behaviours leading to injury. The context of such behaviour and injury is not well understood from the 
perspective of young people. Further, the clustering of such risky behaviours is often not examined. 
What does this paper add? This paper reports on a study that examines self-reported behaviours 
associated with injury among early adolescents and provides a qualitative perspective from the adolescents 
themselves about their injury and risk behaviour experiences. 
What are the implications for practitioners? School-based curriculum programs have the potential to 
deliver health promotion messages. However there are competing demands on curriculum time. Findings 
from this study suggest a curriculum program could effectively target change in alcohol, transport and 
violence risk behaviours as the behaviours co-occur and adolescents understood such behaviour and injury 
experiences are from the same context. School-based health promotion strategies that target many 
behaviours might thus provide a more efficient and accepted approach. 
  
Introduction 
The most recent AIHW1 report on national injury figures indicates that adolescent injury is a 
major and ongoing concern. Worldwide, injury is the leading cause of death and disability for 
young people2 with associated considerable expense.3 Injury rates increase dramatically between 
the ages 12–14 years (56 per 100 000) and 15- 17 years (247/ 100 000). The 2008 AIHW4 report 
noted that ‘the proportion of all deaths due to injury differed by age – accounting for 71% of all 
deaths among those aged 18–24 years, 66% of all deaths for 15–17-year-olds and 38% of all 
deaths among 12–14-year-olds in 2005.’ As can be seen the rate doubles between 12–14 and 15 
years and older, indicating the need for preventative intervention in early adolescence. 
Much of the injury among young people is associated with their involvement in risk-taking 
behaviour, including transport risks and violence, both of which may occur in association with 
alcohol use. Pickett5 found that 11–15-year-olds, who reported the highest number of risk-taking 
behaviours, were 2.46 times more likely to report medically treated injuries. Given that the injury 
experiences of adolescents are commonly associated with their involvement in risk-taking 
behaviour,6 a behaviour change strategy targeting reduced risk-taking would follow. However, 
any behaviour change strategy must ensure that it is relevant for its target group, in order to 
engage interest and be meaningful and developmentally appropriate.7-11 This paper reports on the 
target injury risk behaviours for change in a school-based injury prevention program, with a focus 
on ensuring relevance for the development and evaluation of the program. The injury prevention 
curriculum described is the Skills for Prevention Injury in Youth (SPIY) program. 
Injury risk behaviour targets for change in SPIY 
Some program developers have suggested that it could be more economical and more effective to 
target change in more than one risk-taking behaviour within a single program, particularly given 
competing demands on curriculum time.12-14 Aspler et al. 12 suggested that evidence of clustering 
of the target behaviour is necessary for a multi-target behaviour change program. One way to 
better understand the target behaviours is to identify local prevalence data on the injury risk 
behaviours. 15 Further, early formative research can be used to identify the behaviours that are 
appropriate to the target developmental period. The relevance to participants of a program is a 
primary concern in producing positive outcomes regarding both the surface structure of language 
and the deep structure of sensitive cultural factors influencing development and receptiveness to 
intervention material and processes. 16 
Thus, there is a critical formative phase of research that should occur before the development, 
implementation and evaluation of a program to facilitate the inclusion of relevant material and 
subsequently develop appropriate evaluation methodology. 14,17 A qualitative research process can 
be used to support the selection of content and activities that are tailored to the adolescents who 
experience the program; thus increasing the likelihood that material is developmentally 
appropriate and meaningful.18,19 Further, Perry17 suggests that the greater the detail and the more 
user-friendly the presentation the easier it will be to implement the program. Understanding 
adolescent perceptions of target behaviours may thus provide key detail on their experiences and 
meaning attributed to risk for the development of SPIY and subsequently. 
Summary and aims 
The aim of this paper is to present formative research used to select and operationalise target 
behaviours for change in the SPIY program with the evaluation model subsequently assessing 
such behaviours. There appears a necessary early step in program design and evaluation of 
understanding target behaviours. Second, having identified the target behaviours it is necessary to 
understand them from the perspective of the young people in order to develop a program which is 
meaningful. 
Method 
To understand the prevalence of the target behaviours a quantitative study was undertaken and to 
understand adolescent perceptions a qualitative study was conducted. The methods of both are 
described following a brief overview of the structure of SPIY. 
Overview of the SPIY program 
The SPIY program was designed with the assistance of St John Ambulance and through 
collaborations with researchers from the Centre for Accident Research and Road Safety – 
Queensland. The aims of SPIY are to develop skills in injury prevention and control through 
combined first aid training with cognitive behavioural prevention strategies. The program 
targeted change in reducing adolescent risk-taking behaviour and encouraged adolescents to 
protect their friends from engaging in risk-taking behaviour. The SPIY program was primarily a 
set of classroom activities structured to be delivered during 50-min lessons over 8 weeks. Teacher 
training, a teacher’s manual20 and a student workbook21 were included. 
There are several authors who suggest that linking with existing curriculum and minimising 
disruption to the established school program will enhance the likelihood of fidelity by teachers to 
the program.22,23  The SPIY program was designed to integrate into the school curriculum; thus 
the target behaviours were needed to meet the aims of the school curriculum of Year 9 Health 
studies. Students are encouraged in this curriculum to engage in behaviours that protect 
themselves and others from injury. 
Quantitative method 
Participants and procedure 
Participants were 267 (130 females) Year 8 and 9 students at a single state education high 
school in South East Queensland. Before students participated, parental consent was obtained by 
sending an information sheet home about the survey. Parents were given the option to return a 
form indicating that they did not wish for their child to take part. Five such forms were returned. 
The survey was administered during class. Students provided informed consent before completing 
a questionnaire booklet in ~30 min. 
Risk-taking behaviour measure 
The measure of risk-taking behaviour was based on the 37-item Australian Self-Reported 
Delinquency Scale (ASRDS)24 and adjustments made by J. Western et al.25 Each item was the 
description of an act and participants were asked to respond as to whether or not they had 
engaged in each of these acts during the past 6 months. Two total scores were constructed, one of 
transport injury risk behaviours (e.g. ‘ridden in a car with someone who has been drinking’) and 
the second on violence (e.g. ‘taken part in a fight between two or groups’). The frequency of 
alcohol use was measured using the Australian School Students Alcohol and Drug (ASSAD) 
survey.26 Additional descriptive items were included to measure intoxication (e.g. feel tipsy, can’t 
walk straight, vomit, pass out). 
Qualitative method 
Participants 
Participants were thirty 14- to 17-year-old students (n = 23 males) attending one of four 
alternative schools involved in the south-east Queensland Flexible Learning Programs (FLPs). 
The selected FLPs are part of community organisations staffed by teachers and youth workers 
who support these adolescents in their completion of distance education curricula. There were 
two groups that comprised all males with the remaining two groups of mixed sex. Each group 
comprised 5 to 10 participants who were attending class on the day. All students attending agreed 
to participate in the focus group. 
Measures 
Participants’ experience of risk-taking behaviour and associated injury was examined through 
several open-ended questions presented as focus group prompts. For example, ‘How do people 
your age get hurt?’ and ‘What sort of things happen, can you think of someone that has been hurt 
and give me an example?’ The focus groups adopted a semi-structured format to include further 
follow-on questions that enabled clarification and enhancement of participants’ responses. 
Procedure 
Focus groups were facilitated by two graduates in psychology and introduced by the class 
teacher or youth worker. The hour-long discussions were tape-recorded with participants’ 
permission. In three of the four focus groups a teacher/youth worker was an active member of the 
discussion. In the fourth group a youth worker was present in the room but did not take part in the 
discussion. 
Analysis 
Data was analysed using the computer software program NVIVO 2.027 for qualitative data 
analysis. Qualitative analysis enables the relationship between identified themes to be explored. It 
also involves managing, summarising and finding meaning in large semi-structured quantities of 
data. In the case of this exploratory study, theoretical testing was not undertaken as the aim was 
to gather information on adolescents’ perspective of risk-taking behaviour and injury. The 
facilitators used paraphrasing and summarising to check the accuracy of participants’ responses in 
situ and the discussions were tape-recorded and transcribed verbatim by a professional transcriber 
and checked by a facilitator. 
Through familiarisation a theme was first generated to index a category of information. This is 
the process of conceptually dividing the raw data. That is, when a concept or theme is noted a 
label is attached and when it reappears the label is again attached. Theme content identification 
continued with codes refined to form more well-defined categories or content. The themes along 




To determine whether 13–14-year-old target adolescents have some experience with the target 
behaviour, the incidence of injury risk behaviour was examined. Findings showed a co-
occurrence of injury risk behaviours. Of the 76% who reported an injury risk experience, 74% of 
these reported multiple risk experiences. Figure 1 shows the overlap of transport, violence and 
alcohol risks and the percentage of adolescents who engaged in the behaviours. 
Qualitative findings 
The risk-taking behaviours identified by participants were reported to be associated with 
interpersonal violence and a variety of transport injury risk behaviours; including those associated 
with motorbike use, car use and cycling (see Table 1). Alcohol use frequently occurred in the 
context of these risk-taking behaviours as well as on its own. Participants reported that 
interpersonal violence was sometimes undertaken after consuming alcohol and carried out in the 
context of friends. Cycling risks typically involved tricks and jumps, riding after drinking and 
riding without a helmet. Several participants indicated that they rode a motorcycle on the road to 
get to off-road sites. Incidents of driving underage were reported in all but one of the groups. 
Most of the illegal car use was with vehicles owned by older friends (also participating in the 
risky behaviour) or family. Few injuries were reported as a result of the risk-taking behaviours. 
Most commonly cuts and bruises were reported. However ‘other’ injuries mentioned included; 
broken bones, grazes, burns, being winded, losing consciousness, and a miscarriage. Few reported 
that they sought medical treatment as a result of these injuries. 
Implications of the findings for the development of SPIY 
Activities in the SPIY program were written to focus on risk-taking behaviours and situations that 
were identified as relevant to the target group. The considerable overlap of the target behaviours 
in the target group suggests that they do co-occur and are all appropriate targets for change in a 
school-based behaviour change program. Further, the program material was then written in a 
language consistent with that expressed by adolescents about the target behaviours. Additional 
information was also obtained from focus groups and interviews (not described here) with local 
high school teachers (including those in the target schools), curriculum and policy experts, school 
administrators as well as students in the target schools (but in a previous cohort, and with older 
Year 12 students). The additional information could further inform the program design. 
The information from young people was directly applied to program content through the use of 
scenarios. The scenarios were designed to provide the opportunity for the practical application of 
skills and discuss situations that were relevant and meaningful. Part of the strategy of the SPIY 
program was to provide situations and characters within the scenarios that were as relevant to the 
target audience as possible, without needing participants of the program to divulge their own 
potentially illegal behaviour in the classroom. The characters were based on an amalgamation of 
the traits of adolescents who have influenced the content of the narratives. For example, it was 
noted that in one group a burn was associated with motorcycle use and in another an individual 
had lost control of a motorcycle and failed to manoeuvre appropriate to the conditions. This was 
amalgamated into a scenario and students processed how to treat burns and examined cognitions 
regarding peer pressure to speed and take the corner at the perceived limits on an off-road 
motorcycle. 
The information in the SPIY program also reflected process issues pertinent to adolescents. For 
example, keeping independent activities short and purposeful as well as being limited in 
dependence on the written word to help maintain and focus attention. The focus group 
discussions among adolescents thus aided in understanding how concepts might be 
operationalised in terms of the content of material and processes of implementation. 
Implications for the evaluation of SPIY 
Part of the planning stage for any intervention should include reference to the proposed 
evaluation processes. An evaluation should include an understanding of any change in target 
outcome (e.g. injury), the behaviour targeted to bring about the change in outcome (e.g. selected 
risk-taking behaviours) and fidelity regarding program implementation. 
Assessment of injury outcomes provides valuable information regarding the effectiveness of 
the program and for making decisions about future implementation. However, objectively 
assessing change in injury targeted through a school-based program is challenging. Even after 
obtaining hospital records for adolescents, there are considerable challenges in identifying those 
who presented for medical treatment and whether they may have taken part in the program. An 
evaluation methodology of this scope is perhaps best done as a community-wide approach 
whereby the whole of the community undertakes the program and matches to non-intervention 
communities.20 Given the challenges of this approach there is a tendency, particularly at the 
earlier trial stage of programs, to use self-report measures. The evaluation plan of SPIY included 
self-reported risk-taking behaviours as well as self-reported injury measures. It was considered 
appropriate to assess self-reported injury not just on the types of injury that may have occurred 
(and whether there was medical treatment) but also whether the injury occurred in a risk-taking 
scenario appropriate to SPIY. 
In conjunction with the selection of targeted behaviours there are additional evaluation issues 
to consider, including overall allocation to treatment and control groups and an appropriate 
follow-up period. Although such decisions depend on the aims of the program and the aims of the 
evaluation plan, such scope is considered in light of several pragmatic considerations (for 
example, that inform the duration to follow-up). The evaluation should consider design issues of 
units of analysis (school versus individual) and subsequent randomisation of treatment and 
comparison conditions. A six-month follow-up evaluation was planned for SPIY which included 
assessment of self-reported behaviour and change in self-reported injury in a three-month period. 
The SPIY program involved a quasi-experimental design with ~350 intervention and similar 
comparison groups of state education Year 9 students assessed at baseline and again 6 months 
after program completion. 
Implementation of a program as prescribed must be evaluated. Fidelity reflects the degree to 
which components are deliverable in a comparable manner to all participants as true to conceptual 
theory and the goals of the underlying research.20 Thus the fidelity assessment should also be 
guided by theory, assessing observations of activities and whether objectives were met. It is the 
extent to which researchers understand fidelity to the program that enables the differentiation 
between implementation failure and program failure.28  Further, stronger effects of program 
effectiveness is often achieved with a high degree of fidelity.29 The SPIY evaluation included 
observation assessment of delivery and focus groups with students and teachers to assess their 
perception of the program. 
Implications of the findings for the development of health promotion programs  
Injury is one of the National Health Priority Areas in Australia with the rates of injury among 
adolescents a particular concern. The need for prevention is thus strong. Although school-based 
programs have the potential to deliver health promotion interventions, there are considerable 
demands on curriculum time. A school-based program that can target injuries related to several 
areas might thus provide a more efficient and accepted strategy. The current study suggests that 
there is potential for targeting multiple injury risk behaviours as the behaviours overlap and are 
understood in the same context by adolescents. Importantly the study highlights part of the 
development of an evidence-based program and evaluation design. 
It is suggested that it is possible to target behaviour change towards multiple risk-taking 
behaviours. In order to understand the overall developmental stage and socio-cultural 
environment of the target adolescents, focus groups, combined with survey data, appear an 
appropriate data collection method. The findings could thus be used in the SPIY program to 
ascertain issues regarding culture, language and meaning of injury and risk-taking behaviour from 
the perspective of the target adolescents. 
An outcome evaluation is necessary to understand the effectiveness of the program and beyond 
effectiveness evaluation it can also help in guiding decisions about future developments of the 
program. Measures of the behavioural outcomes should reflect the target goals for change 
including target behaviours. Thus having a clear understanding of target behaviours is closely 
linked with understanding the outcomes of the program. The implementation of a program as 
anticipated by the designers is not guaranteed, with this applying even when adopting a program 
established as best practice. Thus there is a clear need to make evaluation part of the process. 
Conclusions 
There are several challenges with regard to the development of high school curriculum programs 
evident through the design of the SPIY program. Primarily these issues focussed on the demands 
of making best use of finite resources and working with the many competing demands within 
schools. Competing demands within the school curriculum placed restrictions on the amount of 
material able to be included in a program. However, by integrating material into existing 
curriculum requirements and targeting a reduction in similar risk-taking behaviours within a 
single program, it increases the potential for greater coverage of material. An important policy 
implication regarding the integration of material into the school curriculum indicates for 
education departments and schools to recognise value in the learning and skills associated with a 
safety curriculum program. 
Developing a curriculum program that is relevant to target individuals requires much 
preliminary research with one of the challenges in this area being the additional costs that such a 
process incurs. Although it is necessary for programs to be relevant to the target audience, the 
development of pertinent material highlights the great resources and time needed to be invested in 
creating a worthwhile safety curriculum. 
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Table 1. Themes associated with injury risk behaviours and example content and quotations 
For all participants at the time of the study it was illegal in the state of Queensland to drive a car or motorbike on the road without a passenger 
supervisor with an open licence (however, for those under the age of 16.5 it was illegal under any condition to drive or ride on the road). In 
Queensland, it was illegal to ride a motorbike or bicycle on the road without a helmet 
Themes Associated content Example participant response 
Motorbike 
use 
Mostly off-road; no alcohol 
use; injury associated with 
jumps, inadequate protective 
clothing and poor maintenance 
A mate of mine he caught fire [riding his motorbike]. [Male] 
I did donuts [on my motorbike] in the second track but I almost end up in the tree. [Male] 
The bike dropped and he jumped up …Yeah him and the [motor]bike in the tree. [Male] 






On- and off-road; sometimes 
with alcohol use; injury 
associated with jumps and 
tricks 
The back tyre like flipped out like the whole bike starts spinning, spinning in the air and I just like slid 
on the grass 20 m [and] cut open my leg. [Male] 
More speed … I was doing fishies. 
And the front tyre slid further than the back tyre and I slid whhooo. [Male] 
 Mostly minor injuries (cuts 
and scapes) 
Bumps, bruising happens. [Female] 
Car use Some off-road, mostly on-
road; car surfing (off-road), 
inadequate handling and 
dangerous manoeuvring (on-
road) 
We nearly died and the car went whoooaaaa into near wall and we went shoohhoo. So smashed car … 
doing burnouts in the paddock. [male] 
 Few injuries, some medical 
treatment 
She had a miscarriage [motor vehicle crash– underage driver] [Female] 
Violence Mostly between more than 
two people. 
Fighting anyone who comes near ya and who wants it. [Male] 
Injuries included cuts, bruises, 
breaks 
Jacko opened his mouth and copped it himself shoulda kept his mouth shut. [Female] 
 
Fig. 1. Percentage of participants who report engaging in injury risk behaviours. 
 
 
